
in the area calculations. In that case, the
total area is the roof area (2,600 square
ieet) plus the end wall area (552 square
feet), or 3,152 square feet.

2. Heat needed: Q = 1.5(4,952) (55-25)
= 223,000 BTU/hour.

For flexibility, choose two heaters with
110,000 BTU/hour output feeding into
one fan and tube.

3. Fan capacity: (220,000) (.02) = 4,400
cfm at 0.15 inch static pressure. A Vz
horsepower, 24-inch-diameter fan can be
used.

4. Tubing size: Lay flat width = (1.57)
(24) = 37.7 inches, so buy a 38-inch-wide
plastic tube.

5. Hole spacing: Assume tube is 90 feet
long and pairs of holes are spaced 2 feet
apart, so 90 holes are punched in the
tube.

6. Hole diameter.

V 0.19 4400

90
= 3 inches.

7. Discharge angle: 60° from verticle
is desired, so holes are centered (Wj
(38) = 12 5/8 inches from edge of flat
tubing.

RUST ON DUCHESNEA

Robert D. Raabe, Professor, Department of Plant Pathology,
Berkeley

Duchesnea indica (Andre) Focke, a plant
native to southern Asia, is a common
groundcover in California. It is very similar to
wild strawberry, Fragaria chiloensis Du
chesne, which is also used as a groundcover.
Duchesnea differs in that it has yellow flowers
instead of white. Also, the calyx of Duches
nea is five-parted and the lobes alternate
with large, three- to five-toothed bracts. The
fruit is dry and mealy as contrasted with the
edible fruit of F. chiloensis. However, the
form of this species used as a groundcover
produces only male flowers and rarely sets
fruit.

In 1934, Arthur (1) described a rust on D.
indica as Frommea obtusa var. duchesneae.

He listed it as occurring in many eastern and
southern states, where Duchesnea has appar
ently naturalized and sometimes is considered
a weed.

Several years ago, the rust was found on a
Duchesnea planting in Berkeley. Since then,
the rust has been found throughout the San
Francisco Bay Area and in other parts of

California. Because it is becoming widespread
and because Duchesnea looks so much
like strawberry, there is some concern that
this rust might spread to strawberry. Green
house inoculations using rust spores from
Duchesnea on the commercial fruiting straw
berry, F. chiloensis Duchesne var. ananassa
Bailey, have not been successful. Also, in
observations of Duchesnea and wild strawber
ry growing together, the rust has not been
found on the Fragaria, even though the
Duchesnea has been heavily infested.

Other evidence that this rust probably will
not go to strawberry is that the rust on
Duchesnea is listed as a form of a rust that
occurs on Potentilla canadensis L., suggesting
that physiologically, at least, Duchesnea is
more closely related to the genus Potentilla
than to the genus Fragaria. However,
intergeneric hybrids between some Potentilla
and Fragaria species have been made,
indicating relationships between these two
genera. The rust reported on Potentilla was
on only a single species native to central and
eastern United States and, as far as can be



determined, no rust has been
Potentilla species in California.

found on

All this evidence, along with the fact that no
rust has been reported on Fragaria species in
the United States, indicates that there is little
chance of the rust spreading from Duchesnea
to strawberry. Those working with wild or
commercial fruiting strawberries, however,

might watch for bright-orange rust spores
that cover the undersides of the leaves.
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EDITOR'S NOTE In the article "Cucumber Mosaic Virus in Snapdragons,"
September 1974, the third sentence on page 4 should read: "Cucumber plants
showed a vein clearing 10 days after inoculation, followed by a mosaic in older
plants."

To simplify information, trade names of products have been used. No endorsement of named products is
intended, nor is criticism implied of similar products which are not mentioned.

WARNING ON THE USE OF CHEMICALS

Pesticides are poisonous. Always read and carefully follow all precautions and safety recommendations
given on the container label. Store all chemicals In their original labeled containers In a locked cabinet or
shed, away from food or feeds, and out of the reach of children, unauthorized persons, pets, and livestock.

Recommendations are based on the best information currently available, and treatments based on them
should not leave residues exceeding the tolerance established for any particular chemical. Confine chemicals
to the area being treated. THE GROWER IS LEGALLY RESPONSIBLE for residues on his crops as well as
for problems caused by drift from his property to other properties or crops.

Consult your County Agricultural Commissioner for correct methods of disposing of leftover spray material
and empty containers. Never burn pesticide containers.

PHYTOTOXICITY: Certain chemicals may cause plant injury if used at the wrong stage of plant development or
when temperatures are too high. Injury may also result from excessive amounts or the wrong formulation or from
mixing Incompatible materials. Inert Ingredients, such as wetters, spreaders, emulslflers, diluents, and solvents, can
cause plant injury. Since formulations are often changed by manufacturers, it Is possible that plant injury may occur,
even though no Injury was noted In previous seasons.
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